Energy metabolism and cytotoxicity.
Fatty acids constitute a major source of metabolic fuel for energy production in kidney tissue. During acute renal failure (ARF) injury to the proximal tubule and medullary thick ascending limb leads to structural and functional alterations that result in reduced expression and activity of mitochondrial and peroxisomal fatty acid oxidation (FAO) enzymes. Reduced DNA binding activity of peroxisome proliferator activated receptor-alpha (PPARalpha) to its target genes and decreased expression of its tissue-specific coactivator PPAR-gamma-coactivator-1 (PGC-1) in the mouse proximal tubule and the medullary thick ascending limb, represent 2 potential mechanisms that account for the observed alterations of FAO during ARF. Pretreatment with PPARalpha ligands restores the expression and activity of renal FAO enzymes, and this metabolic alteration leads to amelioration of acute tubular necrosis caused by ischemia/reperfusion or cisplatin-induced ARF. More studies are needed to examine further the cellular mechanisms of substrate inhibition, and to determine if metabolic pathways, in addition to the recovery of FAO, account for the protective effect (s) of PPARalpha ligands during acute renal failure.